*159159* 1111111101101112121212301vVIELEETETTTFLI
DESCRI PTI ON  *@00002 | MAGE PROCESSI NG DEVI CE, | MAGE
, | NFORMATI ON RECORDI NG MEDI UM AND
cal Field [0001]1 The present invention
relates +Iseis@n i mage processing device and an inage
nmethod suitable for giving an effect of
|npa of speed to an inmge, a program for
realﬂ%@ﬂ mm @mmkn a conpulDESCRIRTI@NCconput er - r eadabl e
recordi ng nmedi um storing the program
Backgrouﬁ@mﬂrt [0002] Conventionally, various
t echni ques have been proposed in the field of
t MAGHRROECBESHNGEY VIS IMAG@E PROGERSINGEMEAFIORNNEORMATION
of speed nmuch nore fromthe image display when a
novi ng i mage, et REGORDINGaAVEDIUMIANRPARDERAMe
appl i cant has disclosed 15 in the literature indicated
bel ow, an i mage processing technique for giving an air
of speed to the observer by changing the conpression
rate in displaying an i magdeaudcdaldiigld to the display
speed. Patent Literature 1: Japanese Patent No.
3340835 [ e Pfesehtieverttivamelhtes o arsintdgephodesdgedevice and an image
processi ng techni que has been proposed, 20 which is .
f procpesifigmeihod shinddefqpeddes si effedt of dripditing wayir bhgieed to an image, a
picture included in an imge is blurred in the
dipremzémdor tienlizihg tiesd trea poraputee andvesmpatet-feadhlsle information
afteri mage could be seen, so that an air of speed nmay
1becdonting trediunostbting theggegratiuch an i mage processi ng
technique is called notion blur effect, which is for
expressing a one-directi onBackgromel®riit by a nove of an
object, by blurring. 25 Generally, for giving a notion
bl[@002¢f f e CGonventrmallyragepus techriquedass Bean fropased af te field of
the i mage after confirmng the direction in which the
pitechoigeeofor gamed jec tfoi making wow &el bm air of dged houchonaeie dmm the image
the blur of the picture in that direction,
ndopkyiwheni axgowng anage, ecab dishlayednsFor example, the applicant has disclosed

15 in the literature indicated below, an image processing technique for giving an air of speed
to the observer by changing the compression rate in displaying an image according to the
display speed.

Patent Literature 1: Japanese Patent No. 3344555
[0003] Other than this, such an image processing technique has been proposed,

20 which is for performing image processing in such a way that a picture included in an
‘image is blurred in the direction in which the picture moves as if its afterimage could be
seen, so that an air of speed may be imparted to the image. Such an image processing
technique is called motion blur effect, which is for e.xpressing a one-directional
movement by a move of an object, by blurring.

25 Generally, for giving a motion blur effect to an image, it is necessary to create
the image after confirming the direction in which the picture of an object is to move, in

order to consider the blur of the picture in that direction, necessitating a lot of calculations



2 and along tine for creating the i mage. Di scl osure

of Invention Problemto be Solved by the Invention

[ 0004] However, for displaying i mages on game devices

or various simulation 5 devices,2 various rapid and

easy i mage processing techniques for easily inparting

an air of speed are required. The present invention

was nmade to solve such a problem as described above,
araidarongdfime forofredthng the &gt i nvention is to provide

an i mage processing device and an inmage processing

net hod suitable for givi bischsuefdfdotentbni nparti ng an

air of speed to an 10 inmage, a programfor realizing

t hese on a conput er Probieh o oS uédEly the dakadnkion

information recording nmediumstoring the program

MVHEOGA]T or IBokesendot displRyinlglimapdsGdQiinelizvisehbevaidub €imulation
above object, the following invention will be

Sidswices efdnolwaapxdchndg;as)omhdge posdessingteehitiudstfor gusidg @fparting an air of
invention. 15 An inmage processing device according to

a speadsdre aspeed. of t he present invention conprises a
dividing unit, an acquiring unit, a mxing unit, and

an out put Theipresentiniverticareasraade tguoke sach 4 plobiensas dRatibed above,
is, the dividing unit divides an image (hereinafter

r ehdan etljervofabe prsegiimaintion Q@) videvm hageprocedng fevife and an
an aggregate of pixels, into a plurality of regions.

- 20magppoatdsing héthod Bulgilbl'eaﬂor givirgear cffedt bf inifapting@Ger of speed to an
havi ng a rectangul ar shape suitable for being

1diimpka pegulogramdios Eatiyind elvise ea aabmpater,ind af gopgmitertb&lable information
respective pixels included in the bitmap are

premedisg thedtunpstoeing theaprdgtahe val ue representing the

hue, the Dbrightness, or the saturation of the pixels

or the RGB (Red G een Miiame YorSallvifg €fe RrbBlepi Xel s is to

be the pixel value. 25 [0006] Here, the dividing unit
di[00Gfds t Hew dchimye thanatwvamhijeet, thehfatlowingliapaitioh A bb dikclosed

the plurality of regions is elongate in a direction in
whcodrdimgpo dteyrincipdel ef thp podsepti ikedrsioni ncl uded i n t hat

regi on noves. '
15 . An image processing device according to a first aspect of the present

invention comprises a dividing unit, an acquiring unit, a mixing unit, and an output unit,
which are configured as follows.

That is, the dividing unit divides an image (hereinafter referred to as “original
image”), which is made up of an aggregate of pixels, into a plurality of regions.

20 Typically, the original imége 1s a bitmap image having a rectangular shape
suitable for being displayed on display devices of various types. The respective pixels
included in the bitmap are processed as pixels, and the value representing the hue, the
brightness, or the saturation of the pixels or the RGB (Red Green Blue) value of the pixels
is to be the pixel value.

25 [0006] Here, the dividing unit divides the image in a manner that a shape of each of
the plurality of regions is elongate in a direction in which a picture made up of pixels

included in that region moves.



3 For exanple, in a case where an inage to be

di spl ayed on a display device is a noving inage

representing, by three-dinensional graphics display,

the state of the forward view Seen fromthe vi ewpoi nt

of a driver in a racing ganme, the point of infinity is
arranged at the center of the screen and the noving

direction of a picture made up of 5 pixels is the

di rect i on kas egemplgwana dase mhetecangoiage tode disgflayvidton a display device is
Further, the noving velocity of the picture becones

hiagheying smagperepieseniing, pethseardimensinagl grapbmestdieplao thet stasé of the
infinity. Even in case of inparting an air of speed to

a forvearfl vigvesesniftam theatewvpaineofimalriveyin aliacingtgaowe, he paint of infinity is
pi cture can be considered in the sanme manner.

Acewangehay thecaniter of thesssreeniand ¢t inoving divectioagif arpadture made up of
division is made in a manner 10 that the divided

? duxdnis the diredtion dages awaytfhing thepoimef difirétyt | dnrthr)®e Fhoving
Meanwhi l e, the acquiring unit acquires a

r eystassip of ttel pietusechegemes highertasdhe piletire pétsimmiré 4wayofrom the point of
di vi ded regi ons, from pi xel values of pixels included

i infikig. rlexgnamcasgiofidrepartipg an airiof ypasfl tpa wat-frameestill image, the moving
included in each region, there may be various '
c chrsetiomdl apinmnmemsbef mnsidemdiin thegamleenanapr. esent at i ve

value fromthe plurality of pixels, 15 but the

manner s W Adcobbingltstbe phsentliavention] th 8jorfalidiviséon istnkele in a manner
m xing unit obtains a processed inage, which is a
10 rthyt ¢bsdingled reg onstaro tlongate mgthif moviegdirectfont he pi xel s

included in the original inmage, the representative

vd D/ ]ac qu¥ieaavHileotine tabguirieg i acquinek i cépredeatatipé xalhe bfeach of the

i ncluded, and the pixel value of that pixel, at a
prpégteligrafidinadedniegiong, frat iptxel 28uddhifpikeds footuded iraihai regiod.

new i mage (processed inage) in which the pixel value

of a pi xelSinde & ploradity off piatls arecigeludettinteheh region, there may be various
representative value of the region in which that

picrateivablé mehnaietor acquidnpthendpdsantative paked dtor therphatality of pixels,
val ue. The a value nay be a constant throughout the
15 rhatythe manpetsevitlimdgsaiteddatedi ng t he novi ng vel ocity of

pi xels included in a region, or may be changed

adedi&di ng Husthth ¢hevralxig tnyit offtaink e peauesset! vwaga wihih i2a processing
velocity of the viewpoint in a virtual

t essdi-afinmisimg), fom ghclspiabe pixelsendndadein thsomginalimagk ithgrepresentative
in relation to the above-descri bed exanple of the

r aeluegegainel, fréro Gixddegioasn Mshiclt thet mixe¢lpsiincludied, and ttipaipigel value of that
t he obt ai ned processed i mage.

pixel, at a predetermined mixing ratio.

20 ' This is for obtaining a new image (processed image) in which the pixel value
of a pixel of the original image and the representative value of the region in which that
pixel is included are a-blended at a predetermined o value. The o value may be a
constant throughout the image, may be changed according the moving velocity of pixels
included in a region, or may be changed according to the velocity of the car (the moving

25 velocity of the viewpoint in a virtual three-dimensional space) the driver is on, speaking
in relation to the above-described example of the racing game.

[0009] Lastly, the output unit outputs the obtained processed image.



4 As described above, the result of a blending is

di spl ayed and out put on a display device or the I|ike.

Since the shape of each region is elongate along the

noving direction of the picturd, the result of a

bl endi ng appears as an inmage blurred in the noving
direction, as conpared with the original imge. This

gives an effect |like an 5 afterimage by noving.

Accor di ng Avdashiebaarabegetthé reselt bf arblerolyngiiis dispiaygd and output on a
image into regions having a shape elongate in the

didigdayi davicsfortipviiley  disdeathe shapnof eaxduriegiongs ¢lbegate along the moving
representative value of those regions, it is possible

t aliraigor of thopaiure,ahe afstit of negendingappehfsas tn i Hased i the
give an air of speed to the observer. 10 [0010]

Funoing dir¢ation)wes domggeedpwitic desiripinallintbagee - athid gieesuresttvot llke an
invention, the acquiring wunit may acquire an average
@Mﬁthewgehﬁhuwa@ues of each of the plurality of

regions, as the representative value of that region.

That is, bYyccosdingtothe presetdgeentbn hyxdividvad areisnagE irfto regions having
region as the representative value of that region, it

i s shapeeeldeghtd m thx gires®naf madvingdisahéedid g tirinAnkk ﬁ@resentatlve
will be 15 described | ater, depending on the shape of
divalwiadmhose redienspidspdssibld © easity biytainkinaiftriiiage-liRy effa@eand easily
val ue by an i mage cal cul ati on processor or the like.

Thgiwe anmieof speed tostheobsepdert he preferred enbodi nents of

t he above-described invention, and this invention
10Re]i t  Rusthed hrethé@mﬁg@bﬂot&sh@tdw&b of X 8 SenPIMveiitich) the acquiring
afterimage. 20 [0011] Further, in the inmage processing
demitaeaycdcqtite aphesege ofl thy pixtl Aiyestd? @adtt6fthé bR@ality BF fegions, as the
may acquire, as the representative val ue of each of

t heprpdenitative yluebf flagieim. the pixel value of a pixe

at a predeterm ned position, included in that region.

[ 0012] | n Thaeisf by eging thg avanagea bf pixel vdleesdfarragen as thelrepresentative
pi xel values of a region is used as the

r ephesé thah tégren, wak ireendetl @ eqmredsta matural efidringagei S Ahdras will be
- providing an easier manner of 25 acquiring the

15 elpscebed atr dependingen thhishape ef divivion, ieid ppesthle kdensilf obtain the
each region may be the center or the gravity point of
t hatragegalonby en irmage qatuuldtionrprodessor ak thediide. upst r eam or
any point in the farthest downstreamin the noving
di r ect i on Tdifis iaventioius ene of the ardfavsd embddisients of the above-described

invention, and this invention makes it possible to realize natural expression of an
afterimage.

20 [0011] Further, in the image processing device of the present invention, the acquiring
unit may acquire, as the representative value of each of the plurality of regions, the pixel
valﬁe of a pixel at a predetermined position, included in that region.

[0012] In the foregoing invention, the average of the pixel values of a region is used
as the representative value, whereas this invention is for providing an easier manner of

25 acquiring the representative value. The predetermined position of each region may be
the center or the gravity point of that region, or any point in the farthest upstream or any

point in the farthest downstream in the moving direction of a picture, or various methods



5 may be adopted. [0013] This invention is one of the
preferred enbodi nents of the above-descri bed

invention, and this invention makes it possible to

very easily acquire the represergative value for

expressing an afterinmage, and contribute to reducing

the anmount of calculations. 5 [0014] Further, in the

i mage processing device of the present invention,
bonaebsadsptedeach of the plurality of regions may be

defined by a first arc whose center is at a

prl€@tiler m Haslinyentin isane of tregrefeoedrabedimentseif thesabdve-described
the predetermnmned point or the predetermnned point, a

| iinecndiognandtthisnoventien niakesit possittle &4 veay giilyl dcqeirenhie @presentative
runs on the predeterm ned point, and a |ine segnent

i neluedetexmressingenafctristage, apdtcohiribatewbireducingrtle aods@ of calculations.
the predeterm ned point, and the direction in which

$ He0pt]ct urldrtinex; érs thedynape peoceisireadevie of thel [ Bseinsin@b MG, borders of
the first arc. Because the direction in which the
pieathuotthapheslity of eegilonsendy bndefined by tatfest dré Sthoseddeiter is at a

this is for obtaining an afteri mage effect of a

r eredeterpnindd) peirt, a Jdvahd i, whdse cester i fat the préde@rsard Yoirit Sr the
the center of rotation. 15 Under the above-descri bed

| preletdroimedipoing, a hivesdgient inelelsd it a figs sirdibia 110 wigElVRs on the
an air of speed to the observer by a natura
afprafetarmiredepopiteagi oling egmeaeintivded inf Ddedbndfiraig %8 which runs on
Further, in the inmage processing device of the present

10 nheepriedietarmibed peins and theatirbtiod inf Wiich thergttuteym¥es may be a direction
regions may be defined by at |east a |ine segnment

i Wdichdsalang the fidfafd r st strai ght |ine which runs on a
predeterm ned point and a |ine segnent included in a

second st Mxicglee the diecenbh ¢l whithshepictuie mpkedigtaclittidtalong the first
point, and the diréection in which the picture noves

maye, Bs & fdi olteiningandfietimage mifectgda rontihfebject.  That is, the center of
predeterm ned point or radiates fromthe :
prledtector is the dergei oftrotalion.16] I n the foregoi ng

i nvention, the regional division is done by using
I5ectors, Uglenthielabowedocdbedjinventionethiy seaition mal@s i passible to
the regional division is done by using quadrangl es.
Westentahiammafisgeddrio ttheolsgaepbp aohturdl efirdchpgegaesion representing
regarding one of the pairs of two opposing sides of a
queidfiemgl e, these two opposing sides cross at the

poi nt of _

[0015] Further, in the image processing device of the present invention, borders of

each of the plurality of regions may be defined by at least a line segment included in a

20 first straight line which runs on a predetermined point and a line segment included in a
second straight line which runs on the predetermined point, and the direction in which the
picture moves may be a direction which converges on the predetermined point or radiates
from the predetermined point.

-[0016] In the foregoing invention, the regional division is done by using sectors,

25 while according to the present invention, the regional division is done by using

quadrangles. When thinking in the example of the racing game, regarding one of the

pairs of two opposing sides of a quadrangle, these two opposing sides cross at the point of



6 infinity (the predeterm ned point) when they are

ext ended respectively (and therefore the first

straight line and the second straight line are

obtai ned). The direction of thegwo sides of the other

pair may be arbitrarily determned. For exanple, in a

case where the shape of the original imge is a

rectangl e, such a manner 5 can be conceived, of

meikiingy {thepedetaonsicd esinpariadnl thty avetektendehrespestitely @dnd therefore the
the rectangle, to which the quadrangle is positioned

nmolgrst tagghe lipe afid dielse¢dnd seriaibslind art lobtaimed).angl e.

Further, in a case where the shape of the origina

i mage i s alhedipetion df tiadwo sideabfithe otlien @sir e tberawsitrarily determined.
al ong the oblique sides of the trapezoid cross at a
priduekenplienach capoivhtre théishapwof tiederziel imige iohhestarpde, such a manner
may be nade parallel with the upper side and |lower 10

§i e be Aonwivdidngf makihpitese twesitlesopuraltal mdeh suble a dideiofi@ed rectangle, to
regions are quadrangles, it is possible to easily

acghich ehetquadmepleés poyitidried enosatloselpbf Al eher sidpis Ol Shelr¥ctangle.

using a texture pasting function or the like of an

i mage cal durtiet,0ma paeoeissothe shagk ¢faht baginklapiagde is a trapezoid and
processes. [0017] Further, the image processing device

ofstrialpbt bnesgbattrun aloap theoobligaa sides oflthe tapézoflicress A% predetermined
follows. [0018] That is, the dividing unit performs

| treidi the dwogidas df thhettec gair maydewrdde paplel @ithshd dper side and lower
acquiring by perform ng perspective projection of the
10rsidgi nal i mage onto an interimfirst i mage nade up of

an aggregate of a smaller nunber of pixels than that

of the pikeosdingtd thés invémgionadindernthg dividedrt@iond Mg quadrangles, it is

I nverse perspective projection of the interimfirst 20

i megeblend easily acqdiey thergeeentitiveragae BAthe RepiansSE TSI SHN@RK ture pasting
as the original imge, and nmaking a pixel val ue of
eduictipnyeeithd Iiked efdedmiape tdleulatidreproess@c amtirehligg@pidaeecases.
representative value of a region which includes a

pd80tilon dfurthkgthepimegk prdcasding do-id ofehs prepailt ieadn e be

the texture information of a triangle, a quadrangle,
1 pteonfigwgedasfodldowsn a region arranged in a virtua

t hr ee- di nensi onal space, and 25 this is the tinme when
pdP@lEdct i vihaprsofheclividimgiunitperfbonsieddivAtick aml the aéqrifhganit

such pasting, it is possible to increase or decrease

t Iperfnundits aauirpigdesl gerfordibYerdfectivreprojentiar otthe prig@labimage onto an
decreases in pasting, this pasting corresponds to

interim first image made up of an aggregate of a smaller number of pixels than that of the

pixels in the original image, performing inverse perspective projection of the interim first
20 image onto an interim second image having a same shape as the original image, and

making a pixel value of each pixel included in the interim second image take a

representative value of a region which includes a position of that pixel.

In three-dimensional graphics, the texture information of a triangle, a

quadrangle, etc. is pasted on a region arranged in a virtual three-dimensional space, and
25 this is the time when perspective projection is performed. And in performing such

pasting, it is possible to increase or decrease the number of pixels..

[0019] If the number of pixels decreases in pasting, this pasting corresponds to



7 calculating and acquiring the representative val ue

of each region. This results in the interimfirst

i mge. Further, if the nunber of pixels increases in
restoring the interimfirst image to have the sane

shape as the original inmge, a pixel having the
representative value is to 5 be arranged at

coordi nates which correspond to where the

r ecwce%aémg@d wequrihg thelrapresantative ivgluaaif legchregionar Thisgeshlts in the
in the original imge. [0020] Then, the m xing unit
obﬂéﬂrlﬁsﬁlshénﬁﬁeocessed i mge, by m xing the original

i mage and the interimsecond i mage at the

pr edet er mi Ftheniikibaqumber of pikels deseaseiedeatmingethe siterim first image
a pi xel having the representative value of a region
100ihaverhe shimea skipeen the xedindfimppe aipixed having eieorepresemgve value is to
is included is depicted at the given pixel, a

bl tmmanged)at cohplinat¢sewhioh sewespdnd tmghermthdﬁrepfeeematl\@l vadle has not
image wi Il produce an afterinmage-like effect. [0021]
Acuinfiliydetw atrimgediin thendrighm] imbgd. s possi ble to use the

techni que of pol ygon-to-pol ygon projection such as

t dR020]e paBtennthe neiking, unihibeding the wratebsed umege, iby ntikng thSoriginal
field of three-di nensional graphics, and whose

exulags andthp untposesebanddivweage ahths poeletmmiredmining raski ng

it possible to performrapid processes. [0022] An

i mage pr ocksddsngbaiiabiove, siear kel having ahoicpserstpeciali@fof a region
the present invention conprises a first creating

10nnwhich sgivemgixet efthe hgenimistcond imagé isgnelnddd is dppicr at the given
out put unit, which are configured as follows. 20

[ Q023] a Elendlng df e ihterist secoadimang with therd@ipgtesl $mageSwill produce an
texture, an original imge made up of an aggregate of
_piwferimagt-dlkeeﬁatte an interimfirst inmage nmade up of an
aggregate of less pixels than those in the original

[ r{g@%l] Li kewiosbng trethisioventidesit is fwesiblents ewsé thenechiniyua of

case where the original image is defined by a

quojg@n to1pokygbn pstjectionastings eriure pastingadts, whieh & wiglehahsed in the
i mage onto a polygon 25 having the sanme nunber of
1§ drel dgbtbrezsditiersiondl graphicsj aralgehosElruslusivbpuipose€hardware has become
first image to be obtained is the original inmage as

" cohnaps edikingat posdibhgtot eriarprapidpescesseed rul e. [ 0024]
Meanwhi |l e, the second creating unit renders the

cr[@d2dd i mreimapefprocssingdedcasccording to another aspect of the present

invention comprises a first creating unit, a second creating unit, a mixing unit, and an
output unit, which are configured as follows.

20 [0023] First, the first creating unit renders, as texture, an original image made up of
an aggregate of pixels, to create an interim first image made up of an aggregate of less
pixels than those in the original image.

Likewise the above-described invention, in a case where the original image is
defined by a polygon, the first creating unit projects the original image onto a polygon

25 having the same number of vertexes as the original image. Thus, the interim first image
to be obtained is the original image as “collapsed” according to a predetermined rﬁle.

[0024] Meanwhile, the second creating unit renders the created interim first image as



8 texture, to create an interimsecond i mage which

has a sanme shape as the original imge. That is, the

second creating unit perfornms the process of restoring

the interim first inmage which i8& "coll apsed” as

descri bed above to the original shape. Through these
processes, the pixel value is defined in the course of

a plurality of pixels in the original 5 inmage - one

pdExibre, i erpate ppinderimmse¢andtimageybichshag aghme shape ps tife original image.
pixels in the interimsecond inage. At the stage of '

t he pl ur al Thay ispthepegendscreatinghanitoperfairmalthe pragess of tdstoring the interim
one point in the interimfirst inmage, the average

v dirgleimaze whéchgs liecllapsed” @l dpsoxibed abovetth¢haorigjnal ahagenad@rough these
or a pixel at a predeterm ned position is to be

aquodessed, the pixed vabysrie slefinet invtbe walige of Arpdurabtyaofypindls in the original
the plurality of pixels in the interimsecond inmage is

$ amage e> anppoiet invthe Ureeragfabt itmage the phogliyrofghixels in the interim second
representative value. [0025] Further, the m xing unit

crisages a processed i nage by mixing the original

i mage and the created interimsecond i mage at a

pr edet er mAtatle stage ofjthe pturdlity loif bxelsse the@riginal image — the one point in
above-descri bed invention, the mxing unit perforns a
blthertitergn first IfBajéa thecavsrage vhluie opfi s analityeofipdeds fncthe dbtiginal image or
a value, |ikew se the above-described invention.

Themxeltahe podteuningdipbsiton Eub detahgquicrdeatistrepresaastb@ed/alue.  And

I mage. Li kew se the above-described invention, the

1prang e$ seclimbiyeofipixaduinphe interira sectindpmaye ey haw: Opixthalue equal to
i ke. [0026] Here, according to the present invention,

a tbhapmired represegiative vaduevhi ch each of 20 the pixels

included in the interimfirst inmage is rendered in the

i 0@25]m sduother, thrageingunieteagah @rdchssad thiigeCyi @ixingithe original

whi ch a picture made up of pixels included in that

r egiagmandthe keeatedringrimedecombigegeny @ predardninedmixiagirativ.

in the original image is rendered on that pixel in the

i nt eri m f ilnk¢wiserthgeabo} @0&¢fibédinyeinem, wermdixing unitasforas o blending. .
perform ng conversion of the plurality of pixels in
125V drivas gachgiqned canrbegsed for ttivea yakme pliliawtisd the ibevei-déseribeah invention.
first image-> the plurality of pixels in the interim

second i melden, the etppl urinbutpyts dlic geated processedanagei gi nal

i mge" correspond to "the region", and the shape of

t he regi orLikewisatle abburdescabedhinvhmtich, theqirbaesedrimapé shoutput to a

t he

display device or the like.

[0026] - Here, according to the present invention, a shape of a region to which each of
20 the pixels included in the interim first image is rendered in the interim second image is

elongate in a direction in which a picture made up of pixels included in that region in the

original image moves, and that region in the original image is rendered on that pixel in the

interim first image.

[0027] In other words, in case of performing conversion of the plurality of pixels in
25 the original image — the one point in the interim first image— the plurality of pixels in

the interim second image, “the plurality of pixels in the original image” correspond to

“the region”, and the shape of the region is made elongate in the direction in which the



9 picture noves. [0028] Hence, especially in a case
where there is the aid of a three-dinensional inmge
cal cul ati on processor avail able, rapid i mage
processi ng cal cul ati ons can be gperfornmed and an i nmage
effect Iike an afteri mage can be achieved to thereby
give an air 5 of speed to the observer as well as the
above-descri bed invention. [0029] Further, in the
i magerepn@esssi ng devi ce of the present invention, the
predeterm ned m xing ratio of each of the plurality of
r §0028)s mdjenbe, edpddiaibdnacass dherg thdre isthelaglt @aGree-dimensional
between that region and the predeterm ned point, and
t mage edladaticat procesfortdveilable pasid émbgd procesyiak walcwiatibns can be
respect to that pixel value may increase as the
dipstfane&l 4 dniaagastfect Wb an afittindgesantictachiksed welleleBy @ive an air
novi ng i mage, any picture that is far from the point
Dfof spdeldnd the obsteer aswélhes the bbere-ddsc@bdil ighattionel oci ty
than a picture that is close to the point of
| 10029t y. Hdethein theeémage prd@essitigi devics of &el Rekeht PREAtRA, the
nei ghbor hood of the point of infinity to the distance
f posdetenminedinikingfratio bt edchyof tisusltraliBadf refien@ina® bk d8HRed according
effect is 15 stronger where farther fromthe point of
i mé b distance Betov@es thag rdgort 11l the predbferminee F)bin@,rh.nd ithe mxing ratio of the
possible to present the effect of a rea afteri mage :
t eefrbenoiise v yiae warl rgsgeyt @RR&t RG] bRk Yna3yaGgaRG:s iedistance
m xing ratio at each pixel, making it possible to

1@asiréagegi ve an air of speed. [0030] An inmage
processi ng net hod according to another aspect of the
present 20Vhénvsibturerare obgefvedas aandliivg imgagS! &1 pidtire that is far from
acquiring step, a mxing step, and an outputting step,
WhheCoiay ¢f i6frityl Bovatnake dcpddn@ing highRalelb&ity dhbin b B ture that is close to
di viding step, an imge (hereinafter referred to as
" ohid ppintadf infimeg e Hencefthe mixiag matleis waried fraim tAg geigitsdrRood of the
of pixels is divided into a plurality of regions.
Mpaimthof Irdinitgtto theelistapeifrdnm thegiod, of anfirdy exdirthatthe gfterimage effect is
val ue of each of the 25 plurality of divided regions

15 stramgpuiwhert fartben fpor ethe pahtieSnfoditypi xel s i ncl uded in
that region. Further, at the m xing step, a processed
i mge, whiAxcoidéngatophe peesait mgvenaenylit is@ossible o pgsert die effect of a real
each of the pixels included in the original inmage, the
r efiemegd withe ebseatenenly by appropriately changing the mixing ratio at each pixel,

making it possible to easily give an air of speed.
[0030] An image processing method according to another aspect -of the present
20 invention comprises a diving step, an acquiring step, a mixing step, and an outputting step,
which are configured as follows.
That is, at the dividing step, an image (hereinafter referred to as “original
image”), which is made up of an aggregate of pixels is divided into a plurality of regions.
Meanwhile, at the acquiring step, a representative value of each of the
25 plurality of divided regions is acquired from pixel values of pixels included in that region.
Further, at the mixing step, a processed image, which is a processing result of

mixing, for each of the pixels included in the original image, the representative value



10 acquired fromthe region in which that pixel is

i ncl uded, and the pixel value of that pixel, at a
predeterm ned m xing ratio, is obtained. Then, at the
outputting step, the obtained pypcessed inmage is

output. Here, at the dividing step, the image is

divided in a manner that a shape of 5 each of the
plurality of regions is elongate in a direction in

whicqlire fpom the egivade whichahat fikeled fciuded, ude thd pixéiRatue of that pixel
regi on noves. [0031] An inmage processing nethod
aacapeidegrintmed Meikihgratks pecktaidbd.t he present invention
conprises a first creating step, a second creating

step, a nmTengatshequtpwtidg stap, thelbbtdtret PecsiseR imiudy 6 Butput.

are configured as follows. 10 That is, at the first

creating e, at & dividgignadp, teEgagehdivided if a @Anner that a shape of
aggregate of pixels is rendered as texture, to create
Sracdfethe pluralitg of raghgs isreidegdipinad digdttiog ot @HRhQ féture made up of
| ess pixels than those in the original inmage.

Mpinulhink Ridediin thhieregios aslesr eati ng step, the created
interimfirst image is rendered as texture, to create
aifod3er i MisepeprodtBges Mol abasdidg 36 ARotBdiaRFectsf thBPresent
15 original image. [0032] Then, at the mxing step, a
plioeatse dompEgs aifisti€aingdtdpya Bacshd Brehtiy Qép, &l MXing step, and an

i mge. and the created interimsecond i mage at a
ploagheittiigBtes tvhidhxdre gorfedur€l asfoRows.at t he out putti ng

step, the created processed inmage is output. Here, a
16hape of ahaegj &nhd Hrsibreatingaed) aforighl PhageInsadenpl df@AAggregate of
inthe interim 20 first inmage is rendered in the

| phedd inrgekaddsiteBge, locrel©agat®in fird ifhgeBhdfp bfan aggregate of
which a picture nade up of pixels included in that

I ¢k pikelsthhbthodd inghe atiginakig@gsoves, and that region

in the original image is rendered on that pixel in the

i nteri m fiMsinwhitege thd £033] créatirea@é theat€REdint@inh Grst image is
anot her aspect of the present invention is configured

t cercleredrasltedaueptoputaie ar mtdritn 6édond idagd WRich has a same shape as the
above-descri bed i mage processing device, or to 25
1T original inkageonputer to performthe above-descri bed

I mage processing nmethod. The program according to the

pleasent i rmhentdt g wiind e tagireckseud ithage is created by mixing the original
comput er -readabl e i nformati on recordi ng nmedi um such as

a irnagaact thel bekited antbtigdcebdral ieHagk at a predetermined mixing ratio.

2

Then, at the outputting step, the created processed image is output.
Here, a shape of a region to which each of the pixels included in the interim
20 first image is rendered in the interim second image is elongate in a direction in which a
picture made up of pixels included in that region in the original image moves, and that
region in the original image is rendered on that pixel in the interim first image.
[0033] A program according to another aspect of the present invention is configured
to control a computer to function as the above-described image processing device, or to
25 control a computer to perform the above-described image processing method.
The program according to the present invention can be stored on a

computer-readable information recording medium such as a compact disk, a flexible disk,



11 a hard disk, a magneto optical disk, a digital
vi deo di sk, a nagnetic tape, a sem conductor nenory,
etc. The above-descri bed program can be distributed
and sold via a conputer conmunijgati on network,
i ndependently froma conputer on which the programis
5 executed. Further, the above-described information
recordi ng mediumcan be distributed and sold
i redleqeé dissna pgheto nptided diskngpdigial vidéd disk, aohagdnetic tape, a semiconductor
I nvention [0034] According to the present invention,
I tmemopyostsi bl e to provide an i mage processing device
and an i mage processing method suitable for giving an
~effect of Tl® abopexdescnihediprogram oin bpédiewibuedand isolaga a domputer
program for realizing these on a conputer, and a
. cowpunercatioadabiek; inflepemd¢ritlyrfrore a@beipnger GRAVHIEA HE QFdgign is
the program Brief Description of Drawi ngs [ 0035]
f Rix@utad. [Rurihsr, alre aboyk-alesdribey irdbagitiim redt@ting Gnedlium can be
schematic structure of a typical information
praigebsied gndppdiratependentlywfioohthanompage pr ocessi ng
devi ce according 15 to one enbodi nent of the present
invention will be realiz&ffec]{dlthe InRkntidn i S an
exenpl ary di agram show ng a schematic structure of an
i T8g#4]pr ockwserding thethi peesawtdnvetitiog, it i3 RRSbRTD PEVIdRI N iffage
the present invention. [FIG 3] It is a flowchart
spoedengng fevifd o af inmge praekssidg @ethb degieabls B @BAhd%h effect of
nmet hod perfornmed by the i mage processing device. 20
19 FinG&ting lan Biveof speeel teaplimngd, arpyogtaadoaralisng Wesdoh BRomputer, and a
shapes of original inages. [FIGS. 5] They are
expinpntr-ocagdablie élgbﬁﬂsticﬁh@%rﬁglghﬂddiﬁmisﬂirﬂ%' thé pRgRsn.ar €
divided. [FIG 6] It is an explanatory di agram show ng
how an origi nal i mage Brief2Rsehiptioned Radids
representative value is acquired in a case where a
pd083Hdn pdElIG.Ng If ismaekplanatby disgam shbwiag a’dchbhatiSstafeture of a
expl anatory di agram showi ng a schematic structure of
aftypical information processing apparatus on which an image processing device according

15 to one embodiment of the present invention will be realized.
[FIG. 2] It is an exemplary diagram showing a schematic structure of an
image processing device according to one embodiment of the present invention.
[FIG. 3] It is a flowchart showing the flow of control of an image processing
method performed by the image processing device.
20 [FIGS. 4] They are explanatory diagrams showing the shapes of original
images.
[FIGS. 5] They are explanatory diagrams showing how original images are
divided.
[FIG. 6] It is an explanatory diagram showing how an original image is
25 divided and a representative value is acquired in a case where a polygon pasting function
is used.

[FIG. 7] It is an explanatory diagram showing a schematic structure of an



12 image processing device according to an enbodi nment
seen from another aspect. [FIG 8] It is a .flowhart
showi ng the flow of control of an image processing
nmet hod perfornmed by the i mage pn@cessi ng devi ce.
Expl anati on of Reference Nunerals 5 [0036] 100 gane
device 101 CPU 102 ROM 103 RAM 104 interface 10 105
control ler 106 external menory 107 inage processing
uninage pRBeHIY ROMedicearding(0 ahle@bd8inihOsezudiom another aspect.
processing unit 201 inage processing device 202
di vi di ng UhiG. YdBisaciipwehantghawirtg the @dwnifxxbmigolufiah im2gk processing
205 output unit 601 original imge 602 first interim
i magthod pOBoreed biydhée imameiprodessigedevi®l first creating
unit 25 702 second creating unit Best Mde for
Carryi ng Qut the | nviexplammion@fBeéferdive Namioals nent s of
the present invention will be expl ai ned bel ow.
5 [0036] 100 game device
101 CPU
102 ROM
103 RAM
104 interface
10 105 controller
106 external memory
107 image pfocessing unit
108 DVD-ROM drive
109 NIC
15 110 audio processing unit
201 image processing device
202 dividing unit
203 acquiring unit
204 mixing unit
20 205 output unit
601 original image
602 first interim image
603 second interim image
701 first creating unit
25 702 second creating unit

Best Mode for Carrying Out the Invention

[0037] The embodiments of the present invention will be explained below.



13 Enbodi ments in which the present invention is

applied to a gane device on which three-di nensiona

graphics are displayed will be expl ai ned bel ow in.

order to facilitate understanding. However, the

present invention can |ikew se be applied to

informati on processi ng apparatuses such as conputers

of various types, PDAs (Personal Data 5 Assistants),
pdimbdrliments| iopwbich sthe giresenfTivateniion i¢ hpplémibada nganies dévice on which
be expl ained below are intended for explanation, not -

t ghteerdimenshenas gogphiosfare késppayed entl benweplsineh below in order to facilitate
Accordi ngly, though those having ordinary skill in the
arundemstandingmp Hoyveeerh ddi presdng inventivhicai likewhie e eappliéd @ information
all the elenments of the present enbodi nents are

r gpbessng aphratuseslisvelh et sormputtBose, vasivad tgsea0 PDN(Bersonal Data
will also be included in the scope of the present 10

b Mvssistanty), prtdbbe tetaphbnes, 03 hat1sGthelemBodiients to be explained below
expl anat ory di agram showi ng a schematic structure of a

t yapé ciatendgdinfor dextilamtion, wt cto dinit Mg e sgpeC 68 SthBYpresent invention.
devi ce according to the present invention will be

r dadcorbugly,Ttheughothosavhavdn e wrlimamaskitininwhé hrt ReuldievgiloyweiBodiments in
reference to this diagram 15 [0039] A gane device 100

compch sach elefifht (CalhtthakleRreanesfsihegpredent pmbOdimetsREY replaced with
102, a RAM 103, an interface 104, a controller 105, an
exteivakehtsrdthose, 4106, entbodim@ge wilp aleasshélgdedtintthd 8dopedf the present
DVD-ROM drive 108, an NIC (Network Interface Card)

1A 08vendonl an audi o processing unit 110. By loading a

DVD- ROM storing a gane program and data onto the 20

DVD- ROM drEmieodifd8ntand t ur ni ng on t he power of the gane

device 100, the programw Il be executed and the

i 18QE8] pr oddEsil rig anlexplapatagcdiaghamgsHotvidd @ sphicdsidistructure of a typical
enbodi mrent will be realized. [0040] The CPU 101

c @gamealesict e vdper at inmagegirodehang déviceagartingievhe pretél,invention will
and is connected to each elenment to exchange contro
sibgmedligedin dTlntafoll owingrexipbmatidry wilk begivam witAFefRtedce to this diagram.
(Arithmetic Logic Unit) (unillustrated), the CPU 101
1T 400391 f orArgame dhviet 100 oprepatcsanSPEUChnteal Padetissihginit) 101, a ROM
subtraction, nultiplication, division, etc., |ogica

op€2.2a RavMd 103uah irefdcedi0dah cactdilicr 05, drogitemhl memory 106, an image
mul tiplication, |ogical negation, etc., bit operations
spedeessing unit 107, a DVD-ROM drive 108, an NIC (Network Interface Card) 109, and

an audio processing unit 110.
By loading a DVD-ROM storing a game program and data onto the
20 DVD-ROM drive 108 and turning on the power of the game device 100, the program will
be executed and the image processing device according to the present embodiment will be
realized.
[0040] The CPU 101 controls the operation of the entire game device 100, and is
connected to each element to exchange control signals and data. Further, by using an
25 ALU (Arithmetic Logic Unit) (unillustrated), the CPU 101 can perform arithmetic
operations such as addition, subtraction, multiplication, division, etc., logical operations

such as logical addition, logical multiplication, logical negation, etc., bit operations such



14 as bit addition, bit nmultiplication, bit
inversion, bit shift, bit rotation, etc. upon a
storage area, or a register (unillustrated), which
can be accessed at a high speediq4 Further, the CPU 101
itself may be designed to be able to rapidly perform
saturate operations such as addition, subtraction,
mul tiplication, division, etc. for dealing with
muaks thiltreslditeonp b eed 6 plscatibn visic irversiae tbitt shifiyshis ttdtioaS etc. upon a storage
trigononetric function, etc. or nmay realize these with
a argopr ecegiser (ufil@tbledjhwhiRbMai 02 ®icevsed aad High speed. Further, the
(Initial Program Loader) to be executed inmediately
afGRY 10hesgibmay be slesipnetkeid lembletoerapidiypertdrmidtingrhte operations such as
triggers the programstored on the DVD-ROMto be read
i atditiohesuRAnMt D3 maltipl Erton tdivdsiby, ¢thefof ReAlhg witmuttheddia processes,
10 the ROM 102 stores a program and various data for
arvedpe ropeiatigns \sstle rms nieigesametyict fimctiognéteolot imgy trbatize these with a
operation of the entire gane device 100. [0042] The
RadpIDOSsors for tenporarily storing data and prograns,
and retains the programand data read out fromthe
DYAOV did BOMr1@atstoreseansHAr Vil Begeam Loader) to be executed
proceedi ngs and chat conmuni cations. Further, the CPU
1ohnpdrtady rfemthe pewsess tamel ohSexxsusa@cof Whighariygdrs &l ogram stored
area in the RAM 103 to work the ALU directly upon the
vahuke D¥{BREM ite be headviatoi thd RAN d 0pand exevuagdesyathe @P8J 101.  Further,
or once storing the value stored in the RAM 103 in
1¢ tee ROY d02rsforgrea poogrameandpermus dat fopan dpeeating GlySt@rnecessary for
and witing back the operation result to the nmenory,
etontrdlDo Bk ophmtionof theldndre gaite deviveeki0ed t hr ough t he
interface 104 receives an operation 20 input given by
t (0423 er \IherRAMalint far ganporatilyhst@ingadita aind Gr@@iMs, and retains the
etc. The external nenory 106 detachably connected:
t pragrgh andeddtmtreadt acte frdfv ther BMD-RANyY asd otles dhat Aecessary for game
indicating the play status (past achievenents, etc.)
obrazeedingnandgehat cometunicatided. a Funtties ahé OFU hel penﬁcghfsslirocesses such
status of the game, data of chat comunication | ogs
1Y reconudisg ,a edrgbleThrea s ¢he BAMst0Srte whdksthed@LE directlii@ipon the value
external menory 106 where needed, 25 by inputting
i soreduintthe mariabie wuggnfarmeopecations)| dreincd 8ring @A¥dlud ftéred in the RAM
DVD-ROM to be | oaded on the DVD-ROM drive 108 stores a
pil 8 rianthef weisteealpedomgng gmnaioasduporade epigerandd awtiifg back the
dat a acconpanyi ng the ganme. Under the
operation result to the memory, etc.

[0043] The controller 105 connected tflrough the interface 104 receives an operation
20 input given by the user when playing a game such as a racing game, etc.

The external memory 106 detachably connected through the interface 104
rewritably stores data indicating the play status (past achievements, etc.) of a racing game,
etc., data indicating the progress status of the game, data of chat communication logs
(records), etc. The user can store these data on the external memory 106 where needed,

25 by inputting instructions through the controller 105.
[0044] The DVD-ROM to be loaded on the DVD-ROM drive 108 stores a program

for realizing a game and image data and audio data accompanying the game. Under the



15 control of the CPU 101, the DVD-ROM drive 108
perforns a readi ng process on the DVD ROM | oaded
thereon to read out a necessary program and dat a,
which are to be tenporarily stpyed on the RAM 103,
etc. [0045] The inmage processing unit 107 processes

~the data read out fromthe 5 DVD ROM by neans of the
CPU 101 and an i nage cal cul ati on processor
( wontrélustt that @Ry 1001 thei D¥FD-ROM hizivie nE0Bepepfonme BSteading Prbcess on the
107, and thereafter stores the data in a franme nenory
( WV DiRGM btadel) therawmi edad out heeterysaye pogramsaidndatanihich are to be
107. The image information stored in the franme nmenory
i seroporeelytstated nh theeRAMIERS, sicgnal at a predet er mi ned
synchroni zation timng and output to a nonitor
(§0045] ust rldke ihageopreessiek dMmitt 07 hgrotessege ther dagas séadgout from the
unit 107. Thereby, inage displays of various types are
SV DE0D® by heansaithe CHLE U lahndim imapecakalatiof Préc@ihod (whillustrated)
performtransparent operations such as overlay
opesvadddoin dre andpeeprdtasgingf udin00zli areintieaagbr siopgetse dbdin a frame
saturate operations of various types. 15 [0046]

Futenioey , (unfidustraedP pravided aini oie pmagegsotessiap adisol07. The image
rapidly performan operation for rendering, by a Z

budfbenativet Baded dal ygofraimel enemmedry ofs pbaeeddi t@ &ividdsalsignal at a
t hr ee- di nensi onal space and having various texture

| pfeadleremnined sydelednizittonotinéignaral outpimderLhonii®g@nifustrited) connected
pol ygon placed in the virtual three-dinmensional space

1@s0 tkerinfapeprocesping d@tie o7 ned heiedwy, @maget IddplaAk OBKD vrious types are
predet erm ned direction of sight in 20 Further, by
t heailaBld. 101 and the i mage cal cul at i on processor
working in cooperation, a character string as a
t wo- di mendgiherialagt RRIGElatiam peeskopiceh @4hbi@lR pebrh! t8diBparent operations
menory, or depicted on the surface of each pol ygon,
acedh di ngvetlay f epeiationf of reatbladingd @f i thWoldinfehsosd1ai@ages, and saturate
the characters. [0047] Further, it is general that the
i operatiomd aflasibuotypgy. ocessor has a rendering 25
function of projecting a bitmap i mage (texture inage)

100660 r i aFgttheortha fadr anighlatiby prapRs@Picht by rapidly perform an
deforming it into an area defining another tri ang?e or
qopetadag fer. renO&#y] byheZ Nule O:thad, fpolygen ni@ehhtish placed in a virtual
game device 100 to a conputer

three-dimensional space and having various texture information added, to obtain a

rendered image of the polygon placed in the virtual three-dimensional space as seen from
a predetermined view position along a predetermined direction of sight line.

20 Further, by the CPU 101 and the image calculation processor working in
cooperation, a character string as a two-dimensional image can be depicted on the frame
memory, or depicted on the surface of each polygon, according to font information
defining the shape of the characters.

[0047] Further, it is general that the image calculation processor has a rendering

25 function of projecting a bitmap image (texture image) of a triangle or a quadrangle by
appropriately deforming it into an area defining another triangle or quadrangle.

[0048] The NIC 109 is for connecting the game device 100 to a computer



16 comuni cation network (unillustrated) such as the

Internet, etc., and conprises a 10BASE-T/100BASE-T

product used for building a LAN (Local Area Network),

an anal og nodem an |ISDN (Integsated Services Digital

Net wor k) nmodem or an ADSL (Asymetric Digital

Subscri ber Line) nodem for connecting to the-|Internet

by using a 5 tel ephone line, a cable nodem for

c eamentnicagion ondtiverl rftmitingtatdl) siwhngs ahe dbleenet, ey sidromprises a
line, or the Iike, and an interface (unillustrated)

f dOBARETMOOBAISEAY fredweaned fos duididg tr@ ANCRUodd) JArea Network), an
[ 0049] The audi o processing unit 110 converts audio

danalog eaddeput arf IRIDNt fistegitdd RVidentignal Nemlodlg mddéd, or an ADSL
signal, and outputs the signal froma speaker 10

( {AsyhmstricaDigital SobseeibereHineh etodem. foFebhteting Wh s Intdifiet by using a
control of the CPU 101, the audio processing unit 110
Hecleplame dinspainable nf@izhs foandnmetsing t6l dealntdndtebys@uitl@ dable television
in the course of the ganme, and outputs the sounds

c dine parpeha dikagaridoart ineerfiad gurfill Wstfated ferarkasdiatiny Bet®@@&Lthese and the
where the audi o data recorded on the DVD-ROMis M Dl

d&iP) 10he audi o processing unit 110 refers to the
" musi c source data included in the data, and 15

cGoo4adt s tihe Mddb slatésingt oniPOModabdvertsUatdi®rdatd Redl out from the
case where the audio data is conpressed audi o data of
ADPOMROMEAto 6l Jandtddbiaadiookipakl, B1dC outgube tRUGighal from a speaker
processing wunit 110 expands the data and converts it

10 it 1Mk ediy tcannddyedhére(dX Huriky, ARaerolie cof@OIVsTIthe TPU D@1, the audio
PCM data at a timng corresponding to the sanpling

f pespesyigyuet 1 10 gerdadiés soand efedtPuid indgiclda td otk the course of
speaker, it is possible to output the PCM data as

ae @sne, 2Ad bOPERIthAsdualas E6redthbiEnARONE dath TR nd M¥Bpeaker.
device 100 may be configured to performthe sane

functi ons Iaa calewREMtHOBudib ldetaRAMrd&iBon HREDPRLROMs MIDI data, the
menory 106, the DVD-ROM to be | oaded on the DVD ROM

daidie fro8essiapcunibyl 101Skfegs %o Ity gRsRapAted Mat@Xiheludad in the data, and
storage device such as a hard disk, etc. [0051] FIG

12 cosveats thx vifiD Bidytadingg PAM ShaeiM MRarthers GReMBAdeCwhere the audio data is
structure of an imge 25 processing device according

t compressddamidiveddta of ADRCNIrfeseAn} Opf Wabis @srmal,Ndc., the audio processing
following explanation will be given with reference to

t hhit di0agupands HeGlat3 and dnkérsvthiatd PEMOWatg Byhp/Al (;l)Dd\gital/Analog)
of control of an inmage processing nethod perforned by
t khenvemgethp PGMsiata a timing corresponding to the sampling frequency of the data
and outputting the data to the speaker, it is possible to output the PCM data as audios.

20 [0050] Aside from the above, the game device 100 may be configured to perform the
same functions as the ROM 102, the RAM 103, the external memory 106, the DVD-ROM
to be loaded on the DVD-ROM drive 108, etc. by using a large-capacity external storage
device such as a hard disk, etc.

[0051] FIG. 2 is an exemplary diagram showing a schematic structure of an image

25 processing device according to an embodiment of the present invention. The following

explanation will be given with reference to this diagram. FIG. 3 is a flowchart showing

the flow of control of an image processing method performed by the image processing



17 device. The follow ng explanation wll be given

wth reference to these diagrans. [0052] An inmage

processi ng device 201 according to the present

enbodi nent conprises a dividingzunit 202, an

acquiring unit 203, a mxing unit 204, and an out put

unit 205. 5 [0053] First, the inmage processing device

201 receives an input of an inmage (hereinafter

r efeeice e dThofcdiowing expilamation malyee pivien with refgerebjt@ tHebd/@agrams.

of processing (step S301). The inmage processing

d¢005%y 201An aompy qaotd3siagi dyvide BY1 readidig @bitthe present embodiment
i nformati on making up the original image froma hard
diceknpeised & divillibp RO 20aa de dcquirihd eanioViD3 RoMhidingienit 38§ .and an output
The received original image is stored in a tenporary

Stupit298. area in the RAM 103 10 or the |ike. [0054]

The original imge is typically a bitmap inmage, and

£40053)i xelFiist)Cthedaflagen ptdeessitll tdewige | 20 1IPrQeReSesh d$put of an image
pi xel to obtain the value representing the hue, the
brhgbinafésrefepiedith@s “sradibaldinage’) @6 bt e dYjective OF pidaessfﬂ@E’(step S301)
(Red Green Blue) value of the pixel as the pixel

vdlhedmagé Piebdsirtd d&viced2@r eceixpd ﬁﬂ@tnﬁﬁt»’bﬁ r@[n@MGut information making
show ng exanpl es of the shapes of the 15 origina

| mpgRe orginaltifaRe RS hivd\disigorathé B BURDNIdbaded RERED VD-ROM drive
shown in FIG 4 (a) is wused as the nost typica

ori0gj n@he toreiged ofipmabintdpe i86Wrel ia& ©mpbhey E0Ez8ReaEn the RAM 103
can be arbitrarily changed, but typically, these are
1®for tHedilgr anul arity suitable for being displayed on a

di splay or a television apparatus. [0056] Various

o bEF4] shape oigéhal GNERI iV &lfiealigs BilikarsiiaRe, Hid dabiepixel included in the
original imge. For 20 exanple, in representing a

sbathrap@d plobessekhLpiéll to WbtaidtheeamefreMatehifg We@iROhBbrightness, or the
the driver of the racing gane, the center of the

s sateertion ®T tHeepipdion thed GBRed iGryen Blue) SaluSONBE blkRBas the pixel value.
better not to use the afterinmage effect for inparting

afo@his) of F@Bed @t cxpRnatosy Hiagranishigvifg SRhayRe oTadé shapes of the
the point of infinity, for the state of the road
15 origaabimaget he\ bimap émage baviag acectangmyr hapelas phaweth FIG. 4 (a) is
in that portion. Hence, the portion that remains 25

afusat ab drei mgstatypiak ofipinhh émagent dthe athapd1end ize T tAS rectangle can be
shown in FIG 4 (b) may be used as the origina

| aegearily @hangdedbinetypichidy) thdse are ofithagranutiaise suitible for being displayed
di splaying a state of the external world seen

on a display or a television apparatus.

[0056] Various other shapes are conceivable as the shape of the original image. For

20 example, in representing a state of the external world seen from the viewpoint of the
driver of the racing game, the center of the screen is the point of infinity. It is
sometimes better not to use the afterimage effect for imparting an air of speed at the
portion to be displayed near the point of infinity, for the state of the road surface or the
state of other cars may be displayed in that portion. Hence, the portion that remains

25 after boring a hole in thé center of the screen as shown in FIG. 4 (b) may be used as the
original image.

[0057] Other than this, in many cases of displaying a state of the external world seen



18 fromthe viewpoint of the driver of the racing

gane, there is no need of using the afterinage effect

of inmparting an air of speed at the | ower portion of

the screen, because the appearignce of the driver's

seat of the car and various information such as

vel ocity, engine condition, etc. are provided there.

In such a case, a portion that remains after 5 boring

a firoge then gighapoint roft the drwer ef the radieg szaneethaads fror béedr of using the
boring a trapezoid at the Iower portion of the screen
asftetmege ¢ffecFp{impar(ing amair dfepemsied ths laviee portiogi ofahe screen, because
i mage. Furthernore, a further |ocal portion of the

s tepanpearsnghoihei drivel’&Seatdof( thy caoand wiriommyinfremated sah as velocity,
the original image. [0058] Next, the dividing unit 202

ofngihe cpmdijen,pito care provgdetetherse 20 Sudh i ches & pertiod Ghat remains after
original imge into a plurality of regions (step

5hotig a Tdvtangilar ifi thg camtiet o2BR sdicen aied further bonregetrapezoid at the lower
such a manner that the shape of each of the plurality -
obortiegiod ths sceceslasnigratrein FlGa 4 (di meyx be osedias thdoridinal image.

picture which is defined by pixels included in that

r egi on noVesherfions ,a fubtberdochl i®ttidrunt the shapeas:s tshewn in FIGS. 4 (a) to
dividing unit 202 in cooperation with the RAM 103. 15

[ 60583y el @8l astharosiginablirazget ory di agrans showi ng how

the original image shown in FIGS. 4 is divided.

EXA198] es d¥ext, ke dhagieg ahiteZhofr thgiionage paicesssngi¢va¢en2@ll divides the
by dividing the original imges shown in FIGS 4 (a)

1¢ origimpl magedmoverpliali @Seg®ng &ten 83¢D) . ThoOBOJingnyit 202 divides the
original imge shown in FIGS. 4 is the graphics

dirsgdealy suth ameanpgt drahthe shewer dfceask of ther Povadity oregoingis elongate in a
in a case where an object arranged in the external

wdirtdiond0 whiithv pictire whisb-isldeferedibyrmakelyinctudad irsthategion moves.

the viewpoi nt noves. [0061] Accordingly, the picture

of the objlhus, tiReCPReld lbfnetms @k td dividing et 207 i vmperation with the
image radially noves in a direction to get away from

t RAMAJORt of infinity at the center of the screen in

a case where the viewpoi nt approaches the point of

15 90581ty Fl@S.a> ewsexpldnetosy diageanss sfiowihg hewfthe edginhleimage shown in
advancing direction), or in a direction to approach

t HEGHot ir digided5 Endrplies pf gie shape o€ naddy regiontthat is obtadmed by dividing
in a case where the viewpoint gets away fromthe point

othej arfgingl imageisshewn asElGihdr(e) tor(e) areghowh imEIGSH &ds) @ (e).
direction reverse to the advancing direction).

FIRGOREr , ey arigimal gmegd sheivryinofIGhet isithe graphisk display of the external
obj ect becones hi gher as

world seen from a viewpoint, in a case where an object arranged in the external world

20 within a three-dimensional virtual space or the viewpoint moves.
[0061] Accordingly, the picture of the object defined by the pixels in the original
image radially moves in a direction to get away from the point of infinity at the center of
the screen in a case where the viewpoint approaches the point of infinity (in a case where
the sight line faces the advancing direction), or in a direction to approach the point of
25 infinity at the center of the screen in a case where the viewpoint gets away from the point
of infinity (in a case where the sight line faces a direction reverse to the advancing

direction). Further, the moving velocity of the picture of the object becomes higher as



19 the object goes nore away fromthe center of the

screen. [0062] In FIG 5 (a), line segnents that run

on the point of infinity divide the original inmage

radi ally, and each region has ajdriangl e shape. [0063]

In FIG 5 (b), line segnents that run on the point of

infinity divide the original 5 inmage radially and at

the sane tine the original inmage is divided by

c Gmca@ntatigoecinprel wy frémathegenter efittersetkeat t he poi nt of

infinity, thereby giving each region a sector shape.

FieQa2¢r, the€lGen(aslimgkmsnoithdt men oetpeqoint\wé irfediyatiside the original
are all uniformaccording to the division shown in

t mage mdiably, ahidagrlamgi@nithstaheahgdaghdps. of the si des of

the sectors that are other than the arc (hereinafter,

s{¥633i dedn WiG) 5 @, liref epmentsttatasn obthegioent Dif diefmimtdivide the original
10 sectors are concerned) are all uniform- Further,

1 reageeragtdilycdndt dtehe bhne tines ithdasrigisal limageis divivetd Hyhencentric circles
l ength of the arc. [0064] In FIG 5 (c), line segnents

t et areicentaredhat thei pdintobf infiniityi tthyerebyv igtléng le&ctokdgidal sector shape.
image radially, while the regions are divided by a

honithenttad ckntoe angled o€ thppespeptive saorfare talileumfdrgi B&ording to the
i mage and the regions are divided by a vertical line

atividien kledwn anttle prghint dibgrpor bhd s ledgthdef e isfie af the sectors that are
i mage, maki ng each region a trapezoid. Accordingly, if

t bther aldni duearsi @eirfitet, eich esgescivill Be tréRAeE ab 48 BlRue sides where
extended, they cross at the point of. infinity.

1(Fegdtdrefare ¢dneemeddre alldmifand. t RertheP@ik 1&dge offiR oblique sides is longer
hori zontal or vertical. [0065] FIG 5 ( concerns

artahhke ledpth FitlarcFor exanpl e, this is for a case

where it is desired to express, by an afterinage

exquoassi oin FEG. 2(ch, Iife ssp@ests Wi fud Siethei oMo Mfinits divi@e the original
rotating or the external world is rotating. In this

c &mage fabillp) whils thecepivasatd digided byhy kerizontal 1iRe at the upper portion of
external world are to make a generally circul ar
mheeomgihalaintagechnd the edgioas nira dividedeby arver(ié08fk dvehegeft and right
the original image is divided by concentric circles

15/posiens exfitthe drigietimagd, fbleing eatiere@bn tah@agdzbllu! Mccordingly, if the
novenent, and further divided by straight |ines that

r oblique dides of e eSpdctive apdéAvfdsCiré exteRdedENEG EREYE at the point of infinity.
Accordingly, the original image is divided by sectors

| Fhekdrstheilowéd stde and(thg uppudtsidetage h@ii@htal of vériigalar ¢ of

the sectors is longer than the length of the oblique

| {0088]  FIG. 5 (d) concerns another division. For example, this is for a case where it

is desired to express, by an afterimage expression, an air of speed when the viewpoint is
20 rotating or the external world is rotating. In this case, the pixels representing an object

in the external world are to make a generally circular movement around a predetermined

center.

[0066] Hence, the original image is divided by concentric circles whose center is set

at the center of the circular movement, and further divided by straight lines that run on the
25 center of the circular movement. Accordingly, the original image is divided by sectors

likewise in FIG. 5 (b), but the length of the arc of the sectors is longer than the length of

the oblique lines.



20 [0067] Likewse, FIG 5 (e) concerns another

division, which is for the sinplest unidirectiona

novenent. This applies to a case where the sightline

faces transversely to the advapgi ng direction, etc.

In this case, the picture of an object in the externa

world noves in parallel with a certain direction.

Since it is assuned by this division that the 5

pi[0béifle ofLikdweisabFELLS i(€) tdreemstaotrt diwsibs, WhBSisi for the simplest
paral l el with the horizontal direction, the origina

| mgbrectomil wiovenhentnt dhis gpipliesdol 4 asevhbrerthe sighwink Yade® Bi@insversely to
rectangul ar areas. [0068] Note that in FIG 5 (e), the

dithé sdvancing dimedor, rRtcs udh this rasE) e pibate bhen bi6je¢tdAShe external world
are disposed in a staggered manner |ike bricks are

stamlesdn phiaVielvwith asaeethinadiekictibs. oinby it ivaksubhel W this division that the
vertexes of the respective regions neet each other

Sipiqalng dfnhaolgeetih nige edternal Wold mb¥edrBingesllelythahs Bofgontal direction,
adopted. [0069] As known fromthe exanples shown in
FltkSorigingldnageis(diyidedlint diphgalithef héevizogtalgllohgP@enkitPareas.
shapes which are elongate in a direction in which an

af{0@68] MagNdte that 55 FIRG (e thPPiediod § nedie iRkudlemanner that the regions
features of the present i1nvention. The | ength and

Wagt fispddtd i & sp¥drel thahRGi ke DricROaRStRkERNAg6Wever, such a division by
variously. 15 [0070] The width may be generally

C aVifi¢tathe, veRexd¥RY the rspaiige de@dondiaesiedeh bihet Sghplyirdd Brating or tiling
shoul d be generally constant in a case where there
1@xhher Maplsdbe @fopted.i nity, the center angle of the

arc or the angle formed by the oblique sides of the

t fe@s®30i d ABYn®®n fERh thé exAnBles ShBRARAr FIGE 4 Qaf BE (¢), dividing the
di stance fromthe point of infinity in the original

| eighal ith8&/iklo EhtpehevhicH AR diemaikdid h e FBWhRE an afterimage is
general ly constant, or may be changed as 20 needed. |If

t hssunedgsb ippsar ¢haimgetiha Seatgres efltherpréscfeimRentifl € ThB@éryth and width
exists a point of infinity, such a manner of making

t o€ tHealigidbd tepi@srcaitbe bRadg@dtvagibudly.om t he point of
infinity nmay be adopted. [0072] Other than this, the

13 ¢oqgion of Theevidihvinde Ge rgegdranN coMyandCorGhANBEhdnged as needed.  If the
proportion to the relative noving velocity of the

viveidghoihouldabd BerfegsiPecdnstadt ihe caxd ahBRl therSexMI§ hhoift of infinity, the

the virtual three-dinmensional space. Further, these

meamer snglayf e coabilitetgld APmMad byhRNoblIRKIdRDF the trapezoid may be
original image is divided in any such manner, the

asepuh inwegse propdrtid®d Me diskanes frdny BB HEHe bt Alfink itk Weighfal image.
each of the plurality of regions made by the
[0071] Further, the length likewise may be generally constant, or may be changed as
20 needed. If the length is changed as needed in a case where there exists a point of infinity,
such a manner of making the length longer where farther from the point of infinity may
be adopted.
[0072] Other than this, the length of the divided regions may be changed in
proportion to the relative moving velocity of the viewpoint with respect to the external
25 world in the virtual three-dimensional space. Further, these manners may be combined.

[0073] Then, when the original image is divided in any such manner, the acquiring

unit 203 acquires a representative value of each of the plurality of regions made by the



21 division, fromthe pixel values of the pixels

included in that region (step S303). [0074] The

foll owi ngs can be considered as the representative

val ue. (a) The pixel value of aipixel appropriately

sel ected fromeach region. The position of that pixe

may be the center or the gravity point of the region,

or any point in 5 the farthest upstream or any point

| dividien,ffeorh Hegtixel oaluss bLampixels ieluded in@attepRat(stopnS®63).

the picture, or various nethods nmay be adopted such as

u$d07g] t he Thie fellowingd cdnsheadonsidged agthe represéit@lveaatue.

address in the RAM 103. (b) The average val ue of the

pi xel val ¢®sTiaf pikbievahiexef & pixet hptestidtély 8abted 8in®Bach region. The
In a case where there is prepared such hardware as the

| pagidowaf that pixebmayp beclessmiter ok Ghepravitg@dint 6f tHeeretiGRIS any point in
processing unit 107 or the like, that is exclusively

§ dic RrtAENiupSrNOCEaSi Point HUGE faithay 86walredl MEthe AbVREy direction of
rapidly calcul ated. The details will be described

| #Hespictuld) @F DariotRendtRédraday By adspt@neuchfas ubigg $hdpikEISthat is arranged at
manners for selecting a representative value, and can
s gy snelebth@dpisoiess RagVtliose. Furt her, dependi ng on the
fields of 15 application in which the processed inmage

i's used, (by Tlﬂaﬁyerﬁgé%ue 6LHhB pxe$ vaARESoMME BB IS iGAAd&H M&ach region.
a sufficient air of speed. [0076] The nethod (b) is a

e 0chse i whdrarthdre ik NReddd ghé howags at ge Mk BalBhldtion processor
effect, and is such a nethod as woul d take the average

10 prdviddedpPinX@k Smiapé Iprsteskihd ugRCIN7 dre@k Alke! Bk @P¥xdifsively for graphics
adopt, as the picture of the afterinmage, a picture

t Pajceftasy, puxkl anvaletege vARieWbAS BeaMBIdg Gakldi&d. | STR Qetails will be
same as that of the same shape as that region. [0077]

| dedckibed resiner, the CPU 101 functions as the acquiring
unit 203 in cooperation with the RAM 103 and the

i B8] pr odée snatlgpduda) tis Q7 of {HBGTBpleItm@Anner Sorrsekeicthgy a representative
unit 204 obtains a processed i mage, which is the

pvaloes andigcanr giomeh the pioxesstng dinea [Huethet, edépendielg on the fields of
m xing ratio, the pixel value of each pixel included
13 applRatidién ehichi thalprooesgd imiaph id eedl Rphase b4ises,i steh a simple method
val ue acquired fromthe region in which that pixel is
I o gidted safficemt 5304 3pee0079] This process is
equi val ent to obtaining a new i mage (processed imge),
wWho 6] The method (b) is a method similar to the calculation for the motion blur
effect, and is such a method as would take the average of the pixels included in each
region thereby to adopt, as the picture of the afterimage, a picture that has pixel values
20 whose average value is the same as that of the same shape as that region.
[0077] In this manner, the CPU 101 functions as the acquiring unit 203 in
cooperation with the RAM 103 and the image processing unit 107.
[0078] Then, the mixing unit 204 obtains a processed image, which is the processing
result of mixing, at a predetermined mixing ratio, the pixel value of each pixel included in
25 the original image with the representative value acquired from the region in which that

pixel is included (step S304).

[0079] This process is equivalent to obtaining a new image (processed image), which



22 is the result of performng a synthesis (a
bl ending) of an interiminmge obtained by entirely
filling each region of the original inage with the
representative value of that reggion and the ori ginal
I mage, at a predetermned a value. [0080] This interim
image nmay be materially created or may be processed as
a virtual 5 one by perform ng cal cul ati ons pi xel by
piix ¢he esulted qrerfoedingbevsynthefi®§d] biehdingobf amiimgamc mtageeobtained by
adopted as the a value used in a blending. (a) A
c enstedn fillingheschcwgiomspbthdsorigina lintage wids ehenwrepreserithitve value of that
pi ctures of any objects nove at a constant velocity.
( b¥gidw anhédegeigitakinadey st sSpreddetntinedkdwaket he degree of
contribution of the 10 original image in a blending,
ad008(3 r elTtis meerimunhagy ey be itaeriafly tleatedioe wpwibetprudesded as a virtual
respect to the external world increases. (c) To raise
§ lae g gpedernnihg calotlatibng pivel Wyfpikdias descgbedbbdvenge i n
the nei ghborhood of the point of infinity, and to
makesIffhe dagrfekowings oa td lviptedrnsalie & Ralue @séDintablehdmge
| oner where farther fromthe point of infinity. 15 (d)
To conbi néa)x AecomstahodsThihoraesgortds)to Juob&2dasd bere the pictures of any
afteri mage effect beconmes stronger as the noving
v @bgctstrgoveent arvesstaitivgheityaccor di ng to the nethod (b),
and the after effect becones stronger as the point of
infinity lerdoehahge theevalac coradi togetiwret the degidsast domjribution of the
Therefore, it is possible to present the effect of a
10 esiginaf imagamge. bienting, abske velativnimoving aplpeiopof ahe viewpoint with
changing the mxing 20 ratio at each pixel, making it
poespettite thecextaraallworll nereasesai r of speed. [0083] Thus,
the CPU 101 functions as the mxing unit 204 in
cooper at i @) Wiot haisd1ethe RAFrde0 dfatishttibi@ionmagethpr @¢gfsi Rfgage in the
unit 107. [0084] Finally, the output unit 205 outputs
t meigbbobod df phopess ad infrage, {18t ep nAROGhe degree tdfecontribution of the
out putting destination of the inmage, a display device,
a original/insdgerlowppahat figtheo frotrhthe pant of infmityhat 1 s
connected through the i mage processing unit 107 can be
lused. The (deButémbihe sghebhethddn@) and (e above- descri bed
manner is displayed and output on a display device or
t €082} ke: THenafeerinpesttfipe tetomac trowgir a3 ihs mboingatetocity becomes
al ong
higher according to the method (b), and the after effect becomes stronger as the point of

infinity becomes farther according to the method .(c). Therefore, it is possible to present

the effect of a real afterimage to the observer only by appropriately changing the mixing
20 ratio at each pixel, making it possible to easily give an air of speed. |

[0083] Thus, the CPU 101 functions as the mixing unit 204 in cooperation with the

RAM 103 and the image processing unit 107. |

[0084] Finally, the output unit 205 outputs the obtained processed image (step S305).

As the outputting destination of the image, a display device, a television apparatus, or the
25 like that is connected through the image processing unit 107 can be used.

The result of a blending in the above-described manner is displayed and

output on a display device or the like. Since the shape of each region is elongate along



23 the direction in which the picture noves, there

appears an image in which the interim inages are

stripes that are elongate in the direction in which

the picture noves. Accordingly23a blending produces a

video in which the original image is blurred in the

nmoving direction. This gives an effect |ike an

afteri mage produced by noving. 5 [0085] As described

altioey direcdiooandivingh ttlee pleeirp mesent therebabeams rdn, inidgeiis which the interim
possible to easily obtain an afterimge-Ilike effect

bymdgesi dienstripns ithaigarei elbogateghnotie fiacdtiog m séhdgie the picture moves.
el ongate in the direction of noving distance, and by
adguording]y,t ddblendpreepredt@s iavedemiuehizh the loeigmal agagenis blurred in the
making it possible to easily give an air of speed to

t meovalsdiracgion. [ D8 gfvedrh effetthide anhiisrimapeprodicddibryasoving.

are observed in a noving i mage, any picture 10 that

3 4008 f r ovm ddseripmi albovef acoofding tty thopeeserit rentbodimenteiris possible to
at a higher velocity than a picture that is close to

t leasilyoobitinaih dftefimzigtytike ldéfecteby tivéding xh mageaint® rédgons having a shape
varied fromthe neighborhood of the point of infinity

t elangetedn slieadiceetibn ofimtolvingpistatcepfind by acyuinmg ﬂiﬁqu'emmhve value of
2 [0087] The second enbodi nent of the present

i tiwesarégionss alakingst passiblestoleasity gil&an Aiv of vperd té e cbsaveat

an i mage cal cul ati on processor, which is obtained by

s$¢ei86¢ t h®thecthemthiscoekerdpiogrdsoart lndsabeal ar daesoindaage, any picture
enbodi nent from anot her aspect. Accordingly, the
1 (prtles énfar éohoitie poinit of afingtyPh®ies intheSaren achRighedvelocity than a picture
nodi fication as the above-described enbodi nment,

urthaesis ¢aget icc whapbint nehinfimited. He€88the Anixies aatidds varied from the
above, it is increasingly happening that the | atest
gabighbebed st the Poikd Of Aificitg &m thealistide Tame tHeQpoint tof i indtye

equi pped with their own i nage cal cul ation processor.

Anmong suclEmbreijyeere® cul ati on processors, the mgjor

ones are with the function for pasting a pol ygon

r o83 ent dthebyecandi ¢mtaplimem bfiethe egresemt dhventjoal yadates to a scheme
having different shape and size. Such a function is
15 ommllving sheusy bfled iamga chlenbitionrprodessore mihéoh 13gotyined by seeing the
texture pasting, and sonetinmes provided as a

pecispect aocerdizd to ansf odbvvatidesdrived s patioditRerir df@at ia@bther aspect.
function of various types. [0089] In three-di nensiona
grAapbidirgsly, tthe piegetit edodinient tat émplog theasatel @A¢he or Modification as the
quadrangle, etc. is pasted on a region arranged in a

viabd weadlesthibezicenalh odirnsntpmdbssaaioalarBntdentioned.

10088] As described above, it is increasingly happening that the latest game devices
20 100 and general-purpose computers are equipped with their own image calculation

processor. Among such image calculation processors, the major ones are with the

function for pasting a polygon represented by a bitmap, on the region of a polygon having

different shape and size. Such a function is sometimes provided as a function of

rendering by texture pasting, and sometimes provided as a perspective
25 transformation/perspective projection function of various types.

[0089] In three-dimensional graphics, the texture information of a triangle, a

quadrangle, etc. is pasted on a region arranged in a virtual three-dimensional space, and



24 this is the tine when perspective projection is

performed. And in perform ng such pasting, it is

possi bl e to increase or decrease the nunmber of pixels.

[0090] Therefore, if the nunberp4of pixels decreases in
pasting a given polygon A on a polygon B having a

different shape, a region of the polygon Athat is to

be projected on 5 a given pixel of the polygon B wll

sénveés dlse timer ofewpespeeiveeprofpgtion \is pedurmaic c okl iy pedorming such
t he above described enbodi nent, and the pixel value of

t padtingj it & possiblelte ipwtasgond&redsk the menhee ofipixtishe

representative value". Perform ng the reverse process

of00%a%t i nGheteéore,nbthyegamizr @fpixelhdecpmabasgarpasting 4 given polygon A on
produce an image in which "that region is entirely

f alpbbgdn B hadviig hdiffeeqrt abgrl ardgien vidha@olygd A hadik]to be projected on
FIG 6 is an explanatory diagramfor explaining the

Sou @iwengikd fof shicholagorpB oritissrve B € afregib@wbiathed iyl ditidiondAccording to
wll be given with reference to this diagram [0092]
Filtesdbovadewribgd embodifeae 00 kthdpehviliapfihat gixkl shdpgolygon B will
This is an original imge nmade from one portion of

t bave ashftad represdhtbivei valbd G, Perfoehing| He92ved8 pro@e@e of pasting the
obt ai ned by pasting the original inmge 601 onto a

r polyang B aiito thd poBgobeMA wdll tpheduck ragitinagt e iWhidHTe@ie: £Qidn is entirely
[0094] Further, an inage obtained by pasting the first

| fitled’i with g @efiOskn@ititve valuer.€gi on havi ng the same shape

as the original imge 601 is the second interiminage

1060091] [ 009%G. beisean atplemitdrgndiagradl dmetplaiRingOfFRI ®R$ViOR of such a
rate of the original inage 601 in its vertica

dpfoeedsi 0Thaméllaviag eyqlslaﬁe&ioﬂnvmafe%i@‘n wittere@ére g8 lthik ARG,

601 in its horizontal 20 direction, which are

r (a0oes ent dstoant sieibdli imagk q01XBdsSa @fapbieddl ishepe.i MUY idThn original
i mge 602. In this exanple, the conpression rate in

t rageahidecfadm @iné goitionrdfitiat sehich ¢ hewniigfes. 3 fn the
conpression rate in the horizontal direction. The

cfo9BEssi am imdgesoliainedebyt pastightthoforisnal tilage 6909t dntéfa rectangular
each direction represented by the pixel unit. [0096]

1 5Whegiiod iithgBrsaingeririmsge, 602ne pi xel 605 of the first
interiminmage 602 25 corresponds to "the pixels in a

r §i9dh 606umhére laniimagt abgahel by pastihg et fign inkrimaithagle 602 onto a
extension fromthe point of infinity" in the origina

| radren 6ing thBaime shapétabehe oriinit $ngead01vie theadeudd dterim image 603.
"the pixels in the region 606 which is elongate in the

d{00961 i onHefe, attention is drawn to a compression rate of the original image 601 in its

vertical “direction and a compression rate of the original image 601 in its horizontal
20 direction, which are represented by the unit of pixels of the first interim image 602. In

this example, the éompression rate in the vertical direction is set to be higher than the

compression rate in the horizontal direction. The compression rates can be thought of as

the length of each direction represented by the pixel unit.

[0096] When things are set so, one pixel 605 of the first interim image 602
25 corresponds to “the pixels in a region 606 which is elongate in a direction o.f radial

extension from the point of infinity” in the original image 601. That is, “the

representative value” of “the pixels in the region 606 which is elongate in the direction of



25 radial extension fromthe point of infinity" is

t he pixel value of the one pixel of the first interim

i mage 602. [0097] Then, in the second interimimge

603, "a region 607 which is elopgate in the direction

of radial extension fromthe point of infinity" is

filled with the pixel value of the 5 one pixel of the

first interiminage 602. [0098] That is, for each of

t hadial webssiorfrbundibie pbint o enfidifyStis tHatkdl Nal BFRhEBRe pixel of the first
the shape of the region into which that pixel is

paateeith inmgelt@2second interiminmage 603 is nade

elongate in a direction in which the picture of an

0bj0681] madehenpinothe séw@npiinetis inage busled rédlod B! whedii®Blongate in the
in the original imge 601 noves. Further, that region

| nditeotior Of adiaf extahsionTBgs 6O poinsof BAARYCH ﬂMeBhViEHW%S é)ixel value of the

corresponding pixel in the first interiminage
b QR Yixd] 0f thelfirst in@FidSimdgs 6oase of perforning
conversion of the plurality of pixels 606 in the

orfogesial i TE@Es, 602 each bheheOpiReBAhALIEOR i1 fil€irdidriditimage 602, the
interiminage 602 the plurality of pixels 607 in the

seshapslof tHeetepivni ifRO&hRAthat' piRel B! pasRUI ihYUhObeddhd §h@riRPfnage 603 is
in the 15 original imge 601" correspond to "the

r eghdenélongdiel it Aedisdeape iRTwHikIE tHeeFicie o8 ct ShRRAHY Bf the pixels
in the direction in which a picture noves. [0100] By
usihelgdddin tHaRgeri6R i WhebliMaPIRERSEMN nicved. NiFurMBANGAL region in the
according to the present enbodinent, it becomes

1pasiinl émbhge BOKs tdhdere@OvigNalat dbiMespoAdin® pikdd €n @he/ Fifkt Mkerim image
unit 202 and the acquisition of the représentative

vaoge by the acquiring unit 203 to be 20 perforned

si mul taneously. Hereafter, the structural elenents as

sge009]r omIarHdn Nord2sPesE 0B p&BseHiAg cdiveldifh GRS Eﬂﬁ‘alit% of pixels 606
enbodi ment will be explained in detail. [0101] FIG

| dnahe exiginal anyged6@Iy-Rths bawipdthtB0SCIReBLiSt MitdrikliaBe 602 — the
of an image processing device according to the

prpdwrelity cfiplivads 6@hin. thébédond intsri@ iflagWe03theshl@ifigof Jikéls 606 in the
flow of control of the process of an image processing

1 Sretrigirch| prngo 60EY chiyespbad itrage Rpida0aes SeNghade\ifale region is made
according to the present enbodi ment. The fol [ ow ng
expirgaetin die ditdction bewliich apisiteimswker ence to these
di agranms. [0102] When the structure of the inmage
pr{ot@si ndydesing ehd dhages caledntid procassot e khis manner, according to the

present embodiment, it becomes possible to make the regional division by the dividing
unit 202 and the acquisition of the representative value by the acquiring. unit 203 to be

20 performed simultaneously. Hereafter, the structural elements as seen from another

aspect according to the present embodiment will be explained in detail.

[0101] FIG. 7 is an exemplary diagram showing a schematic structure of an image
processing device according to the present embodiment. FIG. 8 is a flowchart showing
the flow of control of the process of an image processing method performed by the image

25 processing device according to the present embodiment. The following explanation will

be given with reference to these diagrams.

[0102] When the structure of the image processing device 201 is seen from another



26 aspect according to the present enbodi nent, the

i mge processing device 201 conprises a first

creating unit 701, a second creating unit 702, a

m xi ng unit 204, and an output dgit 205. [0103]

First, the image processing device 201 receives an

i nput of an original inmage 5 to be the objective of
processing (step S801). This is the sane as the

ahepeet dededind ecthe prdsosti eifetvldiméd B4 imMNeddrocdskiag fdevisé 201 comprises a
creating unit 701 of the inmage processing device 201

r dirsteoreatingamitt E9{ drsecordn@efingQini@? 02, ABaRifp0dnit™BOE a® an output unit
of an aggregation of pixels, thereby to create a

fi208t interim imge 602 made up of an aggregati on of

| ess pixels than those of the original 10 inage 601

( 0 E)3] S8OH)irst, [tREl Bidgel processiaig devibe el tdieives hdinjik of ARBAginal image
601 is defined by a polygon as described above, the -

5 ito b thoe ebieitig affprocedbihgEep &80S). t MEhiDIsi t8E Rahe iaf®@#eabove-described
601 onto a polygon that has the sanme nunber of
ventbedimsent.Hence, the first interiminmge 602 to be

obtained will be the original imge 601 as

" ¢01044ps e Nexgahi© figit Rgeatid g nbeT0 &b flthé likh?e procdsSik@@levice 201 renders,
Then, the second creating unit 702 renders, as

t axtaxte, thberigihebinefge f6on ﬁade%%ﬂﬁa&%@%rﬁ&%ik&s, thereby to create a
create a second interiminage 603, ich has the sane

s lfiapén@aim iege 60 nkak upioTag gBREan ¢l Gles3G s thhAWosk f the original
the second creating unit 702 perforns the process of

10 émbger 601g(stepeS8DRy. st i nteri mimage 602", which is
“col | apsed" as described above, to the original shape.

2001051 ouglin bhasewheeahs Seiginat higagdei 608l is\ielisel by a§RfyiedRGs described
in the course of a plurality of pixels 606 in the

oabgnendle firvpgeatti}lufin@o ppidpdctHhe dri'girta!ﬂ fmidd 601 bl QrgoMgon that has
image 602 a plurality of pixels 607 in the second

i teesainre numsigpe o6 O8rtexs. t Hensd, dgefief intdrin Phbgab0X 1 9 obtained will be
pi xel s 606 in the original inmge 601 -> the one point

6@ origitdiémbge 601 dsritcelapsed nmgerdilPio d duetan@leage val ue
of the plurality of pixels 606 in 25 the origina

15 fi@igs] 601 Then,ah@becehd ateating usit OB FoRdES CasiOstute, M2 dréatddfirst interim
be acquired as the representative value. And any of

t eagyl 402atbickeatd sqrone irterhl imiafe 0% VARGORG thoib8hd Sape as the original
imge 603 is to have a pixel value equal to the

adgager@d (sepiS86FNt ati ve val ue.

That is, the second creating unit 702 performs the process of restoring the first
interim image 602”, which is “collapsed” as described above, to the original shape.
20 Through these processes, the pixel value is defined in the course of a plurality of pixels
606 in the original image 601 — one point 605 in the first interim image 602 — a

_plurality of pixels 607 in the second interim image 603.
At the stage of the plurality of pixels 606 in the original image 601 — the one
point 605 in the first interim image 602, the average value of the plurality of pixels 606 in
25 the original image 601 or a pixel at a predetermined position is to be acquired as the
representative value. And any of the plurality of pixels 607 in the second interim image

603 is to have a pixel value equal to the acquired representative value.



27 [0107] Further, the mxing unit 204 creates a
processed image by m xing the original 1inmge 601 and
the created second interiminage 603 at a
predetermned mxing ratio (stgp S804). The m xing
unit 204 perfornms a blending |likew se in the
above-descri bed enbodi nent. Likew se for the a val ue,
vari ous techni ques can be used as in the 5
adéV@&Z]des dirthed timmipodigrenit 204 08} a Prarssetl imagaibpitixing the original
unit 205 outputs the created processed i nage (step
Sao8pe 60hmadtthe srqatedcsesend sntemmipinetze ch03[ 4 10 fledtennimed mixing ratio
especially in a case where there is the aid of a
t Hster-S80He ndihe maixing wrag204 pdrbarmatd blenpingdikesise in the above-described
avai |l abl e, rapid i nage processing cal cul ati ons can be
1@npedinggnte d Lékedisn forntigea efdlest vdricke tachniduesrdamalge used as in the
can be achieved to thereby give an air of speed to
$ rboubdescribed ersbadiinentas t he above- descri bed i nvention.
[0110] The present application clains priority based
ori0 ) aneskheRatheniutp\pplnitc205 outputbiah? 0fb4ted 73848 sed! iheage (step 8805)
content of which is incorporated herein inits
erand thes processdsisemplatedAppl i cability 15 [0111] As
expl ai ned above, it is possible to provide an inage
prlot¥dsi ndabew,i espeanllly imm cavagehqre abas Sk nbe Akl bOd three-dimensional
suitable for giving an effect of inparting an air of '
spmegk toalcubation mpgeessar pyvaitpbden fapid rimage Zird@stihgs@l@atins can be
conmputer, and a conputer-readable information
1 epcrfodne‘cbambah inmageteffecnlikd AreaferigigneandsechchievaP thereby give an air
these to inparting an air of speed to a still inmage,
t of speztita thego baenvercasngel basntke aboverdeacibedringaitieni N a gane
device 20 and to virtual reality techniques for
pl@MiOdi ng Thierdresaht pppiesti@nesisnsqfriotAy besd dnyResnesd Patent Application
CLAIMS [1] An i mage processing device, conprising: a
diNa 10462 138#6, thircaterdiof mdiéch iandormyated heki inafsteafirety.
referred to as "original image"), which is nade up of
an aggregate of pixels, Indogria Applicabilityy of regions; 5
an acquiring unit which acquires a representative
15401d] of eecdxpbiinddhabopt,Lit &l pdsyiblefto pdbvitlel el im&g Ho8essing device and
from pi xel values of pixels included in that region;
an image processing method suitable for giving an effect of imparting an air of speed to

an image, a program for realizing these on a computer, and a computer-readable
information recording medium storing the program, and to apply these to imparting an air
of speed to a still image, to realizing a racing game or an action game in a game device,

20 and to virtual reality techniques for providing virtual experiences of various types.



a mxing unit which obtains a processed imge, which
is a processing result of mxing, for each of the
pi xel s included in the original inage, the
representative value acquired Igomthe region in
whi ch that pixel is included, and the pixel value of
that pixel, 10 at a predeterm ned m xing ratio; and
an out put unit which outputs the obtai ned processed
i mage, wherein said dividingQMIiMSi vides the i mage in
a manner that a shape of each of the plurality of
r ¢4 oAs iinggepmwneraing demica, @inm@ssiigon i n which a picture
made up of pixels included in that regi on noves. 15
[ 2] ThdividingenipmhichsEvidgs aleimape (hareimaftemngfaredaed as Yoriginal image™),
wherein said acquiring unit acquires an average of the
piwteth s ahade sipaff araggregdte bhipixels| imt@h pluyala§ of esgioans, as -
the representative value of that region. [3] The inage
Yr ocessaqirdpvimdewhich acqliireg atrepredeatativi valub ef each ofaheplurality of
acquiring unit acquires, as the representative val ue
ofdivededhregions,feor2 Pixpl wilads dfypixdls imelyided & thhfwegipnx el
val ue of a pixel at a predeterm ned position, included
i Nt hamixihg ghdwhi¢hdbtdihe a provgssed iraags sihich id@\préessing result of
according to claim1, wherein borders of each of the
plmixaig| foy eadh ofahe pixslsancudtelf innedodiyinal ifnap& ttheepresbrastive value
center is at a predeterm ned point, a second arc whose
c atdetfedi flonathetibgiop i datchrthatpeck] foinbluded, an@thd pigel value of that pixel,
predeterm ned point, a line segnent included in a
10 iat & predetemhigbd nliking rad; @hd r uns on the predeterni ned
point, and a line segnment included in a second
st r ai ghbutbuteivwhich otipnss thoobtained predsicdimhgigd poi nt,
and the direction in which the picture noves is a
di r ectvherein?Qid deididy WSt dilvideg tHelithabe (164 nhRer thétla shAge of each of the
i mage processing device according to claim1, wherein
beludality obtegtashis efongdre irph diredtiohyin ehichegpiotuse made up of pixels
defined by at least a line segnment included in a
f iiicdtdedtin hagbdgidr meveshi ch runs on a predeterm ned
point and a line 5 segnent included in a second
152} Ghe irhdgeerodessihg device acoiding oredalai Er m ned poi nt,
and the direction in which the picture noves is a
di r ectvhereindaiCdcquiringamitefqoited dneaveragd off eierpikeldalues of each of the

plurality of regions, as the representati\/e value of that region.
[3] The image processing device according to claim 1,
wherein said acquiring unit acquires, as the representative value of each of the
20 plurality of regions, the pixel value of a pixel at a predetermined position, included in that
region.
[4] The image processing device according to claim 1,
wherein borders of each of thé plurality of regions are defined by a first arc whose
center is at a predetermined point, a second arc whose center is at the predetermined point
25 or the predetermined point, a line segment included in a first straight line which runs on
the predetermined point, and a line segment included in a second straight line which runs

on the predetermined point, and the direction in which the picture moves is a direction



point or radiates fromthe predeterm ned point. [6]
The i mage processi ng device according to claimb,
wherein: said dividing unit perfornms its dividing and
said acquiring unit perfornms it® 10 acquiring by
perform ng perspective projection of the original
image onto an interimfirst inmage made up of an
aggregate of a snmaller nunber of pixels than that of
t mdaighi ix elomgithre fitsearcor i gi nal i mage, perform ng inverse
" perspective projection of the interimfirst inmage onto
afb]i ntler inmags poamessingrégecechaconiingiosdiim Ishape as t he
original imge, and nmaking a pixel value of each
pi xel whereinusbeders of ¢dek off theeplinaligecfongionstag defiaddebyaat least a line
representative value of a 15 region which includes a
pesgmeno mcbidet wad fipstxserhightlivek whichl runsxtnngpredétérntihédapdint and a line
the processed i mage, by nixing the original imge and :
5 kegmennirehided $iea scvdnd srgightline Wisich hed@hahépraetemixed point, and the
ratio. [7] An image processing device, conprising: a
f dirsdtionrie athidhgrhel pictureicsis isendiesction ahidhedhuérges @ithe predetermined
original imge made up of an 20 aggregate of pixels,
t poiat eatadiases frant el predeteraiinddmgst. made up of an
aggregate of less pixels than those in the origina
i frdgeTheninsage pretesyigadévikg: acnoddingochimender s t he
created interimfirst inage as texture, to create an
I nt erwhersiac saidl dividigg ustin peffornasitsadisiding @daprl aaguitiig unit performs its
original inmage; a mxing unit which creates a
10pacmérsigelsly parfugmikyypdtbpectige plogectioh gf thalorigifad BnaRbntd g interim first
25 created interimsecond i nage at a predeterm ned
minxagegnadatupasf aanggigaewi puinaller funiber off pxesphidrSthhi6f the pixels in the
created processed i mage, wherein a shape of a region
t origihaldmage,gierfotminganyerxepaspaatlepidfbction bhhe limbemi fifst image onto
first 30 imge is rendered in the interi msecond
| aagperits sedond gabge havigg albanecihiapa as thewhightal Bngpiecind Baking a pixel
made up of pixels included in that region in the
ovalgé nbé¢ach pigd invhnded in thredntehiat seceg! inmge maketdvepesérgatinal value of a
image is rendered on that pixel in the interimfirst
15i reggen, whigh inchedes apgsitipn of 8ss pixgl; dedi ce according to
claim3, 5 wherein the predetermned m xing ratio of
each safd mhenglmit abtaing thef proeggsahimags, temhixieglthe agigoratingge and the
to a distance between that region and the
pinggteh sequind emlagoatrihe pdetetrhi@ediniking ratio.

[71 Animage processing device, comprising:
a first creating unit which renders, as texture, an original image made up of an
20 aggregate of pixels, to create an interim first image made up of an aggregate of less pixels
than those in the original image;
a second creating unit which renders the created interim first image as texture, to
create an interim second image which has a same shape as the original image;
a mixing unit which creates a processed image by mixing the original image and the
25 created interim second image at a predetermined mixing ratio; and
an output unit which outputs the created processed image,

wherein a shape of a region to which each of the pixels included in the interim first



ratio of the representative value with respect to that

pi xel val ue increases as the distance increases. [9]

An i mage processing nmethod, conprising: 10 a dividing

step of dividing an image (heregnafter referred to as
"original image"), which is nmade up of an aggregate

of pixels, into a plurality. of regions; an acquiring

step of acquiring a representative value of each of

t agd iv fétldeicd iRthe idievind@don® Fhapess elbhgite fi X@irectiah i@ s/hich a picture
of pixels included in that region; a mxing step of

olfadt RpRY pxeRrincladstid tharaggon Whihe Brighabinfige @&S&H,N@d that region in
result of mxing, 15 for each of the pixels included

| fhel d¥Rigdl ighgeis réntRed, ontthet pigdlie grRNhRtinversViahdge.

acquired fromthe region in which that pixel is

i gl Uljﬁéjnmaiyég)rdd&@siﬂg' ddlicevalcolin totchain i xel , at a
predeterm ned m xing ratio; and an outputting step of

Put puivhédh thl predbicathined nfikidg esseef dabRgLtheWhGhktybfadgions is defined
said dividing step, the image is divided in a manner

t Bedording P Qisince€b&hveer2thadfegidhaandlthe pletiétyrntihed peihgAAd the mixing
is elongate in a direction in which a picture nmade up

Ofratfdl of@h&reprdiehtaiiadvalie WhRkespe@it® thabpikebvallclidbreAdts as the distance
i mage processing nethod, conprising: a first creating
Sstigpeadbs.r enderi ng, as texture, an original inmge nade

up of an aggregate of pixels, to create an interim

fi[9]st Anfimgee pdessing ridthed) cagrisigat e of | ess pixels 25

than those in the orlglnal i mge; a second creating

16t ep gtividingstep 09diviting ieahaR (haremafien fefered to BRYRigdtal image”),
texture, to create an interimsecond i mage whi ch has

a wihidteis shrap@&ipas ah Aggrepatg onpixelsNidgea pldalitpofNtegiong, St ep

of creating a processed inmage by m xing the origina

I mageaaduirhty géEetRquirinp @rrefleseRive vaRBYE eash o the plurality of
predeterm ned m xing ratio; and an outputting step of
odiaddd fepidnt, feorg pB@l edlugy cipisdeniciuded i thuhegiehn a

shape of a region to which each of the pixels included

i Nt hemixigesteprof ditaining prvegeed Snagenakickds 4 procbBing result of mixing,
interimsecond image is elongate in a direction in

1 5Miorcdach opih@tpineds inoRided ipthe brigingbinsage bt veteekehtativdredlue acquired
region in the original inmge noves, and that region in

from the region in which that pixel is included, and the pixel value of that pixel, at a

predetermined mixing ratio; and
an outputting step of outputting the obtained processed image,
wherein at said dividing step, the image is divided in a manner that a shape of each
20 of the plurality of regions is élongate in a direction in which a picture made up of pixels
included in that region moves.
[10] Animage processing method, comprising:
a first creating step of rendering, as texture, an original image made up of an
aggregate of pixels, to create an interim first image made up of an aggregate of less pixels
25 than those in the original image;
a second creating step of rendering the created interim first image as texture, to

create an interim second image which has a same shape as the original image;



the original image is rendered on that pixel in the
interimfirst inmage. [11] A conputer-readabl e

i nformati on recordi ng nedium storing a program for
controlling a conputer to functijon as: 10 a dividing

unit which divides an image (hereinafter referred to

as "original imge"), which is made up of an

aggregate of pixels, into a plurality of regions; an

acqui # migingsiep oflbicatings gricesssd amagyemeih@theveigual itaage and the
of each of the plurality of divided regions, from
picreatedvatetl BSse0bndimxagk at & peddetedined niikilg rathgiand; a

m xing unit which obtains a processed inmage, which is

a pr ogreswtpmgng eeplof oofputtibly the xicagd pfaesseddthagd, t he

pi xel s included in the original inmage, the :
repr eshakdid stapy af & eegiacuviiiel edchahthaypixele ghadindedrin the interim first
whi ch that pixel is included, and the pixel val ue of

3 habgdis x@ldereddh tiie iptegihe beond aagents xlongate ah h dire@leh iARvhich a picture
out put unit which outputs the obtained processed

| mRgie upwiphelsinsladel i thatdegign tniHe odigitiall @8adeltRove’dpagrl thit region in
a manner that a shape of each of the 20 plurality of

I el GHilEindi SmagORGaidRrddorathdi pigeltih it inferihfiedh irdagdl. ct ur e

made up of pixels included in that region noves. [12]
A[tpmaWoaipute acaiabr ihfr@aliad tedrdigCoediupgstomeh alplogram for
storing a programfor controlling a conputer to

f ¢pgrdiifg @8ompufet fsfunti@Bdst Ng unit which renders, as

texture, an original inmuge nmade up of an 25 aggregate

1®f pi x@lveding Qnit Weadhedidides mh Bhag® (héreBlaftbnREeradad @s tarighhal image”),
-an aggregate of less pixels than those in the
OHIENRBImAIRRGES aft aBEeOME of pBals, fiffo ¥ PiuralWhiof Fegi@Rder s

the created interimfirst image as texture, to 32

cr eat gn adquidteldifivhieE @bglitddRgeprebinedtiveaglue of aadh hRPplurality of
as the original imge; a mxing unit which creates a

P i @sdsiegionBEgE pikelvalu&doft girelOfricllidealin thab@gioand t he

created interimsecond i mage at a predeterm ned m xi ng

rati oa ndRshg@AitGAHi EIbbtHIRL & prbiesded dtmh @) twthidHie agrédksifg result of
processed 1 nage, 5 wherein a shape of a region to

1 Mmhigthge sz Rad oft the pRickahduietinibedrigifaltinfgt, the€fdprosthtatie value
image 1s rendered in the interimsecond i nmage 1Is

elaeqgiadderrdrh tige @EioRGh Maiich thathik€lls thcRided W@ the pixel value of that pixel,

at a predetermined mixing ratio; and -
an output unit which outputs the obtained processed image,
wherein said dividing unit divides the image in a manner that a shape of each of the
20 plurality of regions is elongate in a direction in which a picture made up of pixels
included in that region moves.
[12] A computer-readable information recording medium storing a program for
controlling a computer to function as:
a first creating unit which renders, as texture, an original image made up of an
25 aggregate of pixels, to create an interim first image made up of an aggregate of less pixels
than those in the original image;

a second creating unit which renders the created interim first image as texture, to



made up of pixels included in that region in the

original inmage noves, and that region in the origina

image is rendered on that pixel in the interimfirst

image. [13] A programfor contr®ling a conputer to

function as: 10 a dividing unit which divides an i mage
(hereinafter referred to as "original inage"), which

is made up of an aggregate of pixels, into a plurality
ofcraaggyaromserina secand) imagenghiah hes awdnehishape)as the original image;
representative value of each of the plurality of

di vi dednixmgiuorisyhi¢lr orates x etocessed @vagyf bypmikahsthie welgimibnage and the
in that region; a mxing unit which obtains a
prrosésisietrimsegend isdgelat h pradeprooed sninmgraselandof 15

m xi ng, for each of the pixels included in the

or i gi aabutpntaget whick ongptsahe nteated \peooeadedémages qui r ed

fromthe region in which that pixel is included, and

3 he pmwheteinvabhape of a tdpdn i wieikh eadht ofahgpieditissludeden the interim first
m xing ratio; and an output unit which outputs the
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i mage made up of an aggregate of pixels, to create an
10 nt er kaiviiding tinit Whgeh divides apindgeqRer@B@regRteRreafto heSFiginal image”),
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uni t whiiringQuitpuHich dBteine & adoeskep iMaGS $icH iRAGRocessing result of
wherein a shape of a region to which each of the
1 pinxieing, fonehetoefthe pixeldnélodelinnhd brigihal imagélABErebesentative value
rendered in the interimsecond image is elongate in a
diac@dtdddipm thewhgioh im whidbt thatepixetasimclided)fandithespisel value of that pixel,
i ncluded in that reglon in the original inmge noves,

antla predttermped miking ratio; and

an output unit which outputs the obtained processed image,
wherein said dividing unit divides the image in a manner that a shape of eac.h of the
20 plurality of regions is elongate in a direction in which a picture made up of pixels
included in that region moves.
[14] A program for controlling a computer to function as:
a first creating unit which renders, as texture, an original image made up of an
aggregate of pixels, to create an interim first image made up of an aggregate of less pixels
25 than those in the original image;
a second creating unit which reﬁders the created interim first image as texture, to

create an interim second image which has a same shape as the original image;



the original image is rendered on that pixel in the
interimfirst inage.

33

a mixing unit which creates a processed image by mixing the original image and the
created interim second image at a predetermined mixing ratio; and |
an output unit which outputs the created processed image,
wherein a shape of a region to which each of the pixels included in the interim first
5 image is rendered in the interim second image is elongate in a direction in which a picture
made up of pixels included in that region in the original image moves, and that region in

the original image is rendered on that pixel in the interim first image.



